I. Introduction
Essentially a flywheel is a heavy wheel that needs some force to start it spinning. It might be a largediameter wheel with spokes and a very heavy metal rim, or it could be a smaller-diameter cylinder made of something like a carbon-fiber composite. Either way, it is a kind a wheel that needs huge amount of force to spin as well as to stop its spin. Which means that it tends to keep on spinning even if the force applied is removed. This rotation of the flywheel tends to store the energy in the form of kinetic energy. The energy storing capacity can be further optimized by proper selection of geometry, design and material.
The main objective of the research is to increase the storing capacity of flywheel in terms of energy. The energy stored in flywheel depends on the density, type of flywheel and its geometry. Hence to increase the energy capacity, several materials and designs are chosen for the selection of better flywheel. This is done by theoretical values as well as using FEA. Several parameters are considered and to reduce the time consumption, Design of Experiment is used.
II. Literature Review
Many scientists and researchers have carried out some work in this direction. Some of which have considered using analytical techniques for better computation. BAI et al. (2008) proposed a method to design a flywheel rotor composed of composite rim and a metal hub by studying the connection between the rotor and the driving machine. Analysis is done on the influence of some factors such as the rotor material, configuration, fracture techniques and connection on energy density. Optimization of the hub can improve the energy density efficiently. The testing results match with the emulation results, hence proving that the design method is useful [1] . TANG et al. (2012) the auxiliary support was removed until the flywheel passed the first critical speed. The flywheel is kept at rigid state in sub critical condition and tested at high speed. Discussed the lower damper's effect on the modal damping ratios and forced vibrations. The sub critical rotor dynamics design and pivot jewel bearing to be good solutions to the spin test for the composite flywheel [2] . YU et al. (2012) proposed novel flywheel energy storage for marine systems. The purpose was to improve the power quality of a marine power system (MPS) and strengthen the energy recycle. The electrical machine electromagnetism design was further optimized by the FEA in the temperature field, to find the local overheating point under the normal operation condition and provide guidance for the cooling system. Finally, it can be concluded from the comprehensive physical field analysis that the novel redundant structure M/G can improve the efficiency of the M/G and maintain the stability of the MPS [3] . PIETRASZEK et al. (2012) presented to automotive industry optimization problem the fuzzy regression approach. They summarized problem definition, measured data presentation and analysis of the final with classical and fuzzy regression approach. He also shows the benefit of fuzzy regression approach [4] . PATEL et. al. (2013) used FEA and analysis to validate chassis frame of Eicher 11.10 and calculated stress and deformation to obtain the best solution for chassis frame [5] . Introduced a squeeze film damper to support bottom rolling bearing, enhance stability of the rotor system and suppress lateral vibration. They showed that the flexibility design and hybrid bearing for the system allow for the use of a small rolling bearing to reduce power loss [7] . WEN ET el. (2014) obtained the stress analysis of anisotropic flywheel rotor under high speed rotation. They derived maximum radial stress location equation by Newton Iteration Method. They studied the effects of flywheel anisotropy degree and the symmetricity of the maximum radial stress location [8] . ARAKELIAN et al. (2014) discussed development of reactionless planar parallel manipulators that applies no reaction moments or forces to mounting base during motion. Proposed design equations and technique that allow dynamic substitution of moving platform by three concentrated masses. A weightless link with three concentrated masses is represented by dynamic model of moving platform. They verified that manipulators are reactionless through computer simulations and results [9] . HAMZAOUI et al. (2016) presented two techniques of commands to apply in the system of converting wind energy into storage. The energy storage system based is associated with the wind generator. To receive a faster response, the direct control of the systems eliminates the block of pulse with loops of regulations and width modulation. The simulation results are developed in Matlab of the model of the complete system [10] . RUPP et al. (2016) analyzed the introduction of flywheel energy storage systems in a light rail transit train. Mathematical models of the train, driving cycle and flywheel energy storage system are developed. Results suggest that maximum energy savings of 31% can be achieved using flywheel energy storage systems. The introduction of flywheel energy storage systems in a light rail transit train can therefore result in substantial energy and cost savings [11] .
III. Material Of Model
The material considered for the computation of flywheel energy are Grey Cast Iron, Carbon Steel and Aluminum Alloy. The material properties are as shown in table 1. 
IV. Methodology
To start up the process of better selection of flywheel design and material allocation, it is necessary to follow a certain procedure. The parameters needed for the analysis are selected and their properties and effects on the experiments are taken into consideration. The FEA is carried out on the various combinations of the variables available and the results are analyzed. Design Process:  Definition of problem  Determine the output most critical to the present problem  Selection of variables and parameters  Creating a mathematical model  Perform analysis on the various sets of variables at disposal  Statistical analysis and interpretation of experimental results.  Final combination of finite analysis and theoretical data for validation Flow chart of the experiment is given in figure 1 . 
VI. Result And Discussion
The experiments result table gives a clear idea on what are effects of the design and material selection on the operation of flywheel. The weight of the flywheel are calculated as per weight=mass_("") in a modelling software after designing all three forms of design of flywheel and assigning material to them as per the table above. It can be seen that the lowest weight is of arm type flywheel when assigned carbon steel to it and heaviest is the solid flywheel with the same material. Hence it can be said that the material selection has less impact when the geometry is taken into account.
Analysis for Perforated Flywheel
The analysis is carried out for perforated flywheel by continuously changing the assigned material that is carbon steel, cast iron and aluminum alloy. The analysis is done to find the equivalent Von-Mises stress and total deformation for different materials and static condition. The resultant values are shown in figure. 
Analysis for Solid Flywheel
The analysis is carried out for solid flywheel by continuously changing the assigned material that is carbon steel, cast iron and aluminum alloy. The analysis is done to find the equivalent Von-Mises stress and total deformation for different materials and static condition. The resultant values are shown in figure. 
Fig. 7: Analysis on Aluminum Alloy Solid Flywheel
The resultant equivalent Von-Mises stress is 11.88 MPa and total deformation is 7.39 mm.
Analysis for Arm Type Flywheel
The analysis is carried out for arm type flywheel by continuously changing the assigned material that is carbon steel, cast iron and aluminum alloy. The analysis is done to find the equivalent Von-Mises stress and total deformation for different materials and static condition. The resultant values are shown in figure. The resultant equivalent Von-Mises stress is 37.18 MPa and total deformation is 354.74 mm, taking into account the various results obtained from the analysis, we can say that the best possible design and material combination set is that of the perforated flywheel with carbon steel as the assigned material. The obtained results are further validated by theoretical value in the subsequent chapter.
VII. Validation Of Result
The analytical data is compared with the theoretical data of stress by the stress formula as s t = ρr 2 w 2 Where s t = tensile stress on the rim of the cylinder ρ = density r = radius of flywheel w = angular velocity of flywheel Calculating the stress as per the equation yields the value of perforated flywheel as 98.37 MPa and that of solid flywheel is 12.76 MPa. Now on comparing these results with that of the original flywheel, it was found that the selected set yielded better energy storing capacity. The comparison can be seen in the following table between the original flywheel and selected set among the various experimental sets carried out. 
VIII. Conclusion
Recent flywheel designs are based on analytical structures derived from simulation results. Analysis and simulation of flywheel behavior is a relatively new concept to the modelling done on flywheels. This can be of great assistance to specify the energy storage capacitance of the designed flywheel before actually developing one and thus can cut the cost expenditure if any faults are set up and can correct them.
Hence we can conclude that optimization of the flywheel is of extreme importance as it is an energy storage system with efficiency, higher compared to the other systems and possess a broad scope of application. The data obtained from analysis and theoretical data, the better design of the flywheel is selected which has energy storing capacity 0.95% more than that of the original design.
